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APPENDI X C
DESI GN EXAMPLES

PRESSURE FI LTER
Assune: Average hydraulic loading = 2 gpmft2 80 L/(m n nR)

Peak hydraulic | oading = S gpm ft2 200 L/(mn nR)
Aver age plant flow = 100 gpm 400 L/'mn

Peak plant flow = 200 gpm 800 L/mn
Total suspended solids = 30 ng/L

Dual nedia filter of Anthracite and Filter Sand

Filter Area:

_400 Lmin__ 5 2 (54 f?)

Filter Area . =
8 80 L/(min'm?)

Filter Area,,,; = 800 Ljmin __ , .2 43.5 ft3)

200 L/(min'm?)

Choose Filter Area = 50 ft2.

Filter D aneter:

Filter area is determ ned from standard bed sizes as specified in
vendor literature. Assume standard diameters are im 2m and 3m

2
Filter Area = nx% = 0.8 m® 8.7 %) [for Im dia]

2
Filter Area = nx% =31 m2 337 1) [for 2m dia)]

G ven standard bed sizes, choose the bed with the cl osest
dinensions to the 8* dianeter. If dual filters are required,
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2 3
Filter Area = nx% =71 m?* (7712 > [for 3m dia]}

choose two 6* di aneter skid—sounted filters with areas adding to
56.6 ft.. These di nensions are conservative to obtain the desired
50.0 ft? area.

Sol i ds Loadi ng:
Solids Loading = 0.01199 x 2 gpm/ft? x 30 mgJL = 0.719 lbg/ft¥/day = (3.51 kg/(m?d))

Cal cul ate Filter Piping Requirenents:

| nfl uent Pi pe:
Maximum Flow = 5 gpm/ft? x 50 ft*- 250 gpm = 946.3 L/min = 0.56 cfs

Ceneral sizing criteriais as follows: list the ranges (i.e.,
influent is 14 fps, effluent is 3—6 fps, etc.).

Design influent pipe for a velocity of 2 fps (0.61 ms) at the
maxi mum f | ow.
Required Influent Pipe Area = 0—2‘?5;5 = 0.28 fi* (523 mm?)

Vel ocities of different pipe sizes:

Influent Line Velocity at
Size Area Max. Flow
(in.) / (mm) (££%) / (m’) (fps) / (m/s)
4 / 100 0.0873 /0.008 6.41 / 1.95
6 / 150 0.196 / 0.018 2.86 / 0.87
8 / 200 0.349 / 0.032 1.60 / 0.49
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Select 6 in. (150 mm dianeter pipe since its velocity falls
within the optinumrange of 1-4 fps (0.3 - 1.2 m sec).

The 8 in. (200 mm dianeter pipe also falls in the range. An 8
in. pipe costs nore than a 6 in. pipe. As long as the pipe run is
not long, the extra HL fromthe 6 in. pipe should not be
significant.

Ef fl uent Pi pe:

Design effluent pipe for a velocity of 4 fps at the maxi num fl ow
of 0.56 cfs:

0.56 ¢fs

Required Effluent Pipe Area =
q i} ip 4 fos

= 0.14 f* (130 mm?)

Vel ocities of different pipe sizes:

Effluent Line Velocity at
Size Area Max. Flow

(in.) / (mm) (ft?) / (m?) (fps) / (m/s)
4 / 101.6 0.0873 /0.008 6.41 / 1.95

6 / 152.4 0.196 / 0.018 2.86 / 0.87
8 / 203.2 0.349 / 0.032 1.60 / 0.49

Use the 150 mm (6 in.) dianeter pipe since its velocity falls
closest to the optimumrange of 1 —2 nis (3-6 fps).

Sizing all other system piping (e.g., backwash pipe, filter-to-
waste pipe), the procedure for sizing the influent and effl uent
pi pes shoul d be foll owed.

Sel ect type of nedia to be used based on the application and
cal cul ate cl ean—bed headl osses through the nedia at various

| oading rates. In the exanple, 18 inches of anthracite over 12
inches of filter sand is used to show the procedure.

Ant hracite Medi a Specifications:

Ef fective Size: 0.80 mmto 0.90 mm
Uniformty Coefficient: Not greater than 1.5
Dept h: 18 inches
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Headl oss through anthracite is cal cul ated using enpirical
equations. In this exanple, the core equation devel oped by Fair &
Hatch i s used:

wher e: k = coefficient of perneability = 5.0
g = gravity constant = 981 cni sec?
« = dynam c viscosity = 0.895 x 102 g/cmsec
" = porosity = 0.55
v = approach velocity in cnifsec
y = sphericity.

Cal cul ate the val ue of jb_&in a manner as shown in the foll ow ng
2
L=1
sheet and cal cul ate val ue of headl oss per length of filter depth
in ternms of approach velocity. For anthracite in this exanple:
h/l = 0.32 v

h =5.76 v (inches) for 18" of nedia.

v
Loading Rate Approach . h; h;
(gpm/ £t?) Velocity (in) / (m) (ft)
(cm/sec)

1.0 0.07 0.40 / 0.009 0.03

2.0 0.14 0.81 / 0.02 0.07

3.0 0.20 1.15 / 0.03 0.10

4.0 0.27 1.56 / 0.04 0.13

5.0 0.34 1.96 / 0.05 0.16
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Sand Medi a Specifications:
Ef fective Size: 0.45 mmto 0.55 mm
Uniformty Coefficient: Not greater than 1.6
Dept h: 12 inches

Simlar to anthracite nedia, clean—bed headl oss for sand nedia is
cal cul ated using the enpirical equation:

_ k (l—a)2 6 2 & P
| = —yp —2 (= £
b PAl (y) %;d?

wher e: k = coefficient of perneability = 5.0
g = gravity constant = 981 cni sec?
« = dynami c viscosity = 0.895 x 102 g/ cm sec
" = porosity = 0.42
6/y = 7.5
v = approach velocity in cnifsec

L]
Cal cul ate the val ue of 2:_ﬂi n a manner as shown in the foll ow ng
4
sheet and cal cul ate val ue of headl oss per length of filter depth
in ternms of approach velocity. For sand in this exanple:

h/lI = 2.91 v
h =34.9 v (inches) for 12" of nedi a.
Loading Rate App;;ach h, h;
(gpm/£t?) Velocity (in) (ft) / (m)
(cm/sec)
0.07 2.44 0.20 / 0.06
2.0 0.14 4.89 0.41 / 0.12
0.20 6.98 0.58 / 0.18
0.27 9.42 0.79 / 0.24
0.34 11.9 1.0 7/ 0.30
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Summary of Head Losses Through Filter Cel

Cal cul at e conbi ned headl oss through the filter for anthracite and
sand nedi a | ayer:

H, at H, at H, at H, at H, at
1.0 gpm/f® 2.0 gpm/ft 3.0 gpm/f* 4.0 gpm/f* 5.0 gpm/ft’
(ft)/(m) (ft)/(m) (ft)/(m) (ft)/(m) (ft)/(m)
18" Anthracite 0.03/0.009 0.07/0.02 0.10/0.03  0.13/0.04  0.16/0.05
12" Filter Sand ~ 0.20/0.06  0.41/0.12  0.58/0.18  0.79/0.24 1.0/0.3
. SUM 023/007 048/0.15 0.68/021  092/028  1.16/0.35

Cal cul at e Backwash Rate and Medi a Expansi on during Backwashi ng:
Cal cul ate the backwash rate required to fluidize the anthracite
and sand nedia at the highest fluid tenperature expected. The dg
size particle, those for which 90 percent and smaller than, is
normal Iy utilized for calculation of mninmmfluidization

vel ocity.

Backwash Rate For Anthracite:

Backwash rate required to fluidize anthracite nmedia with
effective size (e.s.) of 0.80 M —0.90 mmand a U. C. of 1.5:

—Cal cul at e dg:

d90

(1.68 U.C. —0.68) dg

((1.68) (1.5) —0.68) 0.85
= 1.56 mm = 0.0016 m

- Calculate V,;, the superficial velocity at point of
m ni mum f | ui di zati on:

C 10
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R
Kv=—£!£
449
R,,,=[(33.7)*+0.0408G ]** -33.7
G,=d e (p,-p)-L
K
wher e: Renf = Reynol ds nunber at m ninmum fl ui di zati on,
u= viscosity of fluid at tenperature T,
p= mass density of fluid at tenperature T,
Ga= Gal il eo nunber,
ps= mass density of nedia particles,
deqg= use dg, as approxi mation of d,
g= gravitational constant, 9.8066 m sec?.
For this exanple, use the follow ng constants:
T= 300 C, 86°F
u= 0.798 x 10-3 kg/ m sec
p= 995. 65 kg/ nB
ps= 1,695 kg/nB (Specific gravity = 1.7)

deqg= d90 = 0.0016 m

Usi ng the above equation and constants, calculate the Galileo
(Ga) and Reynol ds (R.;) nunbers:

G = 43,962 and R, = 20.42

Usi ng the above equation, constants, Ga and Renf, cal cul ate the
Superficial Velocity:

Vs = 0.0103 in/sec = 1.03 cni sec.

- Calculate the M ninum Backwash Rate for Anthracite
Fl ui di zati on:

| ncrease the cal cul ated superficial velocity by an
addi tional 30 percent for design purposes for assurances to
provi de adequate backwash capability.

M ni rum Backwash Rate for Fluidization = 1.3 Vy

C11



ETL 1110-1-159
30 Sep 94

1.3 Vs = (1.3)(1.02) = 1.33 cm'sec = 0.0133 in/sec = 18.9gpm ft?

- Calculate the Anthracite Medi a Expansi on:

Usi ng a backwash rate of 20 gpnift and a water tenperature

of 30°C,
3 2
Ja_ _x b V(Ji)
a —fd) 8 (p,-p) yd‘
(equation 2718, pg 2720, Fair & Geyer)
wher e: fei= porosity of the ith |ayer,
= function of fei = 4 when nedia fluidizes,
= gravitational constant, 981 cnif sec2,
u= 0. 8004 x 10—2 gm cm sec,
ps= 1.6 gm cn8B,
p= 0. 99568 gm cn8B,
y= 0.70
V= 1.35 cnl sec.
fi 00054
(1 'f,g) d‘2

—Cal cul ate Total Expansion of Anthracite Layer at 20
gpm ft? wash rate:

n pi
L =L(1-
‘ ( f)hzl (l-fa’)
wher e: Le= Expanded depth of nedia
= Dept h of unexpanded nedi a
p= porosity of unexpanded nedi a
po= medi a fraction within adjacent sieve sizes
fei= porosity of expanded | ayer i

C 12



ETL 1110-1-159
30 Sep 94

—Cal cul ate val ues of _ib P as shown in the foll ow ng
= (11D

sheet s.

Usi ng the above constants and equation, calculate the |ayer
expansion (Lg):

Le = 18.63”
Percent Expansion = [(18.63 - 18)/18] x 100
=4%

—Cal cul ate Porosity of Expanded Bed at 20 gpm ft?

= l—f
Le L(l‘f,)
L. = 18.63" (473 m)
L = 18.0” (457 mm)
f = 0.55
f,=(—1)[L£(1-f)—11
fe = 0.57

C 13
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— Cal cul ate values of 1/(1-fe) corresponding to val ues of
fl/(l-f,), based on Table 27-5, pg. 2720, Fair & CGeyer —
Ant hracite Medi a

Anthracite Medi a

Calculations
£l 1
Lo 1,
l—fd e
4.54
2.16 2.10 - 4.47
0.1 [0.06 (216-  )x] 0.
220 - 4.58
x = (0.06/0.1) (0.11)
= 0.07
3.50
1.28 1.20 - 3.40
01 [0.08 (128- )x]0.
1.30 -3.52
x = (0.08/0.1) (0.12)
= 0.1
3.00
0.89 0.80 - 2.88
0.1 [0.09 (0.89- )x] 0.
0.90 - 3.01
x = (0.09/0.1) (0.13)
= 0.1
2.64
0.64 0.60 - 2.59
0.1 [0.04 (0.64- )x] 0.
0.70 - 2.74
X = (0.04/0.1) (0.15)
= 0.0

C 15
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0.45 2.36
0.32 0.30 - 2.10 2.14
0.1 [0.02 (0.32- )x] 0.
0.40 -2,28
x = (0.02/0.1) (0.18)
= 0.04
0.24 020 - 1.8 1.98
0.1 [0.04 (2.40- )x]1 0.
0.30 -2.10
X = (0.04/0.1) (0.21)
= 0.0
0.17 0.10 - 1.62 1.81
0.1 [0.07 (0.17- )x] 0.
0.20 - 1.89
x = (0.07/0.1) (0.27)
= 0.19
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Cal cul at e Headl oss through the Anthracite Layer at 20 gpm ft2:

hl =(SG- 1) (1 - fe) Le
wher e: SG = specific gravity of the fluid
fe = porosity of expanded bed
Le = Depth of expanded bed.

(1.6 —1) (1 —0.57) (18.63)
= (0.6) (0.43) (18.63)
hl = 4.8" = 0.40* <—Head Loss
Backwash Rate For Sand:

Backwash rate required to fluidize sand nedia with effective size
(e.s.) of 0.49 M (0.45 M —0.55 mm and a U C of 1.6:

—Cal cul ate dg:

d90

(1.68 U.C. —0.68) dg

((1.68) (1.6) —0.68) 0.49
= 0.98 nm

- Calculate V;, the superficial velocity at point of
m ni mum f | ui di zati on:

Eaft

d,p

V=
0.5
R,,=[(33.7) +0.0408 G I~ -33.7

G‘,=d,.,3p(p,—p)%

C 17
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wher e: Rens = Reynol ds nunber at m ni mum fl ui di zation
u = viscosity of fluid at tenperature T,
p = mass density of fluid at tenperature T,
Ga = @Glileo nunber,
ps = mass density of nedia particles,
deq = use d90 as approxi mation of deg,
q = gravitational constant, 9.8066 m sec2.

For this exanple, use the follow ng constants:

T = 300 C, 860F

u = 0.798 x 10-3 kg/ m sec

p = 995.65 kg/ n8

ps = 2,600 kg/ nB

deq =d90 = 0.98 nm= 0.001 m

Usi ng the above equation and constants, calculate the Galileo
(Ga) and Reynol ds (Reinf) nunbers:

1

3

G = 23,123 and Renf = 11.90

Usi ng the above equation, constants, Ga and Renf, calculate
the Superficial Velocity:

Vnf = 0.0096 misec = 0.96 cm sec.
- Calculate the M ni num Backwash Rate for Fluidization:
M ni rum Backwash Rate for Fluidization = 1.3 Vnf

Vnf= (1.3)(0.96) = 1.25 cmsec = 0.013 msec = 18.42gpm ft2

- Calculate the Sand Medi a Expansi on:

Usi ng a backwash rate of 49 mhr (20 gpnift) and a water
tenperature of 300C,

3
f;l " o |2

=% —
a-£) s(mﬂ)v(¢4)

(equation 27-18, pg 27-20, Fair & Geyer)

C 18
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where: fei porosity of the ith |ayer,
function of fei = 4 when nedia fluidizes,
gravitational constant, 981 cni sec2,
0.8004 x 10-2 gm cm sec,
2.6 gnicnB,
0. 99568 gn cnB,
0. 80
7.5
1.35 cnl sec.

-
<ZZTwntTa@X

S _ 00054
(1 "f ei) diz

—Cal cul ate Total Expansion of Sand Layer at 20 gpm ft? wash
rate:

Pi
(1 _fﬂ’)

L= L(l-f)z":
L=l

Usi ng the above constants and equation, calculate the |ayer
expansion (Lg):

Le = 15.8”

Per cent Expansi on [(15.8 - 12)/12] x 100

32 %

- Calculate Porosity of Expanded Bed at 20 gpm ft2

R i
Lol
Le = 15. 8”
L = 12.0"
f = 0.42
f,=(—1)[Li(1-f>—11
f. = 0.56

C 19
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— Cal cul ate values of |/(l-f.,) corresponding to val ues of
fl/(l-f,), based on Table 27-5, pg. 27-20, Fair & Geyer —

Sand Medi a
Sand Medi a
Calculations
£l 1
1-f, 14,
0.74 0.70 - 274 2.8
0.1 [0.04 (0.74- )x] 0.14
0.80 - 2.88
X = (0.04/0.1) (0.14) = 0.06
0.50 2.44
0. .
36 0.30 -2.16 2.21
0.1 [0.06 (0.36- )x] 0.18
0.40 - 2.28
X = (0.06/0.1) (0.18) = 0.11
0.27 .
2 0.20 - 1.89 2.04
0.1 [0.07 (0.27- )x] 0.21
0.30 - 2.10

X = (0.07/0.1) (0.21) = 0.15

C 21
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0.21 0.20 - 1.89 1.91
0.1 [0.01 (0.21- )x] 021
0.30 -2.10
x = (0.01/0.1) (0.21) = 0.02
0.17 0.10 - 1.62 1.81
0.1 [0.07 (0.17- )x] 027
0.20 - 1.89
X = (0.07/0.1) (0.27) = 0.19

Cal cul at e Headl oss through the Sand Layer at 20 gpm ft2:
h, = (SG —1) (1 —f,) L.
= (2.6 —1) (1 —0.56) (15.8)
= (0.6) (0.43) (15.8)
= 11.12” = 0.93* = 282.45 mm
Sand Media fluidizes at approximately 15 gpnmift? wash rate, at

whi ch poi nt headl oss remai ns constant at 0.93*. Losses at |esser
wash rates are cal cul ated based on stratified bed | oss equation:

h, = 34.9 v (inches)
v
Loading Rate Approach h; h;
(gpm/£t?) Velocity (in) / (ft) (m)
(cm/sec)
5.0 0.34 11.9 / 1.0 0.30
10 0.68 23.7 / 2.0 0.60
* Both Head Losses for stratified beds exceed the Head Loss

for Fluidization. Therefore, use the Fluidization Head Loss
as a nmaxi num

C 22
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1.  TRAVELLI NG BRI DCGE FI LTER

Assune average hydraulic loading = 2 gpm ft2 80L/ (mi n nt)
peak hydraulic loading = 5 gpm ft2 200L/ (m n n¥)

average plant flow = 100 gpm 400L/ m n

peak plant flow = 200 gpin 800L/ m n

total suspended solids = 30 ns/l

single nedia filter

Filter Area:

200 L/min

_200 Ljmin _ _ 5,2 _ 5432
80 L/(minm?)

Filter Area =

_ 400 Ljmin _ _ 5. 2 _ 21.7ft

Filter Area =
200 L/(min'm?)

Choose filter area = 50 ft?(4.65 nv)
Filter Length:

Filter length is selected from standard bed sizes. Assune
standard wi dths are 6* and 8*

2
Filter Length = §-(6)—J;— =83ft=253m

2
Filter Length = 3‘8% -625ft=191m

G ven standard bed sizes, if one filter is desired, choose the
bed with the closest dinensions to either 6* width and 8. 3*
length or 8 width and 6.25* length. If dual filters are

requi red, choose two 6* filters with |lengths adding to 8.3* or
greater, two 8* filters wwth Iengths adding to 6.25* or greater,
or a conbination of 6* (1.8 m and 8* (2.4 m width filters with
adequat e surface area.
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Sol i ds Loadi ng:

Solids Loading = 0.01199 x 2gpm/fi*> x 30 mg/l = 0.719 Ibs{ft*/day (3.51 kg/(m*d)

Frequency of Backwash:

From Figure 1, Rate of Head | oss = 2.25 inches/hour. For a 6”
operating head, the level in the filter will reach term nal head
in 2.7 hours (6/2.25 = 2.7). Tinme to traverse filter (from
manufacturer) is 0.1 hours. Total tinme required from conpletion
of one backwash cycle to the conpletion of the next backwash
cycle is 2.8 hours. This results in 9 backwash cycl es per day.

Percent Backwash Wt er Required:

Backwash Water Required= 60 gpm x 6 min x 9 cycles = 3,240 gallons (12,265L)

Throughput= 50 fi* x 2 ifi’zﬂ x 1440 = 144,000 gallons (5.5 x 1075 L)

3,240
= 22— x 100 = 225
Percent Backwash 144,000 x 100 %

b

I'11. CONTI NUOUS BACKWASH FI LTER

Assune hydraulic loading = 5 gpm ft?
plant flow = 92 gpm

Filter Area = —228P™  _ 184 f* = 1.71 m?
Sgpmift®

e application table, a nodel 3, with a surface area of
(1.76 nt), would be required. Tank size would be 5.0 ft
m dianmeter. Air flow requirenment would be 1.0-2.0 scfm (28-

/mm) and sand required would be 5.0 tons (4.5 netric tons).

ing th
.0 ft?
.5

N

n
1
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| V. CARTRI DGE FI LTER
Waste Stream Characteristics

Maxi mum Fl ow = 400 1pm (100 gpm

Maxi mum Qper ati ng Tenperature = 60 C

Design I nfluent Suspended Solids = 1 ppm

Design Effluent Particle Size = 10 m cros

I nfluent pH = 8.0

The waste streamto be treated al so contains residual
sol ubl e al um from upstream treat nent process and
alumnumnitrate(s) and bariumchloride(s) which is to
be treated by a downstream nenbrane process. Trace
anmounts of ainyl alcohol are also present in the waste
stream

(s) = soluble.

Sel ection of Filter Materials of Construction:

The chemcals in the waste streamare conpared to the chem ca
resi stance charts found at the end of this appendi x. The chem cal
resi stance chart is conpared to polypropylene filter material and
based on the conpari son pol ypropylene is conpatible with the
chem cals in the waste stream

A review of the, “Ceneral Chem cal Resistance Chart”, shows that
Pol ypropyl ene is al so conpatible with the maxi mum operati ng
tenperature and its resistance to alkalies indicates that the pH
of 8 will not inpact filter perfornmance.

Therefore, filter materials of construction can be pol ypropyl ene.
The Vendor A cartridge filter bulletin shows that the filter,
filter core and outer filer cage are all constructed of

pol ypropyl ene. The Vendor A bulletin also indicates that this
filter has a 10 mcron rating.

Nunber of Filters Required:
Assune 10 1pm per 2500 mmcartridge filter length (2.5 gpm per 10
inch cartridge filter length) for Vendor A cartridge. The Vendor

bulletin indicates that a 2500 nm (10 inch) cartridge | ength has
0.5 square neter of filter nedi a.
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10 L/min per filter

Hydraulic Filter Loading = = 20 L/(min'm?)
0.5 m? per 2500 mm filter
Total Filter Area = —>150 L8 _ 194 ;2
20.6 L/(minm?)
2
No of 2500 mm Filters = 20 m = 40
0.5 m? per element
2
No of 5100 mm Filters = 18.4 m = 18
1.0 m? per element
2
No of 7600 mm Filters = 20 m - 20

1 m? per element

20 m?
2.0 m? per element

= 10

No of 10,000 mm Filters

Selection of the filter |l engths and nunber of filters sel ected
may be based on space Iimtations, operating procedures for
changing longer filters and Iimted overhead space, or filter
suppliers standard housi ng configurations.

Housi ng Sel ecti on:

The materials of construction nust be suitable for the waste
stream characteristic including tenperature. The Vendor A product
bull etin has PVC and CPVC housi ngs which are conpatible. Fromthe
Bul l etin the housing should be manufactured of CPVC to give added
tenperature protection and it should be the 12EFC nodel which
provide flowates up to 450 L/mn (120 gpm and it should contain
18 —500 mm (20 inch) filters.

V. BAG FI LTER
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Waste Stream Characteristics

Maxi mum Fl ow = 400 1pm (100 gpm

Maxi mum oper ati ng Tenperature = 60 C

Design I nfluent Suspended Solids = 1 ppm

Design Effluent Particle Size = 10 m crons

I nfluent pH = 8.0

The waste streamto be treated al so contains residual
sol ubl e al um from upstream treat nent process and
alumnumnitrate(s) and bariumchloride(s) which is to
be treated by a downstream nenbrane process. Trace
anmounts of anyl al cohol are also present in the waste
stream

(s) = soluble.

Sel ection of Filter Materials of Construction:

The chemcals in the waste streamare conpared to the chem ca
resi stance charts found at the end of this exanple. The chem cal
resi stance chart is conpared to polypropylene filter material and
based on the conpari son pol ypropylene is conpatible with the
chem cals in the waste stream

A review of the, "Ceneral Chem cal Resistance Chart", shows that
Pol ypropyl ene is al so conpatible with the maxi mum operati ng
tenperature and its resistance to alkalies indicates that the pH
of 8 will not inpact filter perfornmance.

Therefore, filter materials of construction can be pol ypropyl ene.
The Vendor B bag filter bulletin shows that the bag filter and
bag filter core are all constructed of polypropyl ene. The Vendor
B bulletin also indicates that this filter is available in a 10
m cron rating.

Nunber of Filters Required:

For standard filter vessel nodel FSP-85, 1-nunber 2 bag size can
handl e a maxi mum flow 800 L/m n (200 gpm. The filter hydraulic
| oadi ng based on the bags surface area of 0.50 n? (4.4 ft?) is
cal cul at ed bel ow

Hydraulic Filter Loading = 800 L/min = 1600 L/(minm?)
0.5 m? filter surface area

Housi ng Sel ecti on:
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The materials of construction nust be suitable for the waste
stream characteristics including tenperature. The Vendor B
product bulletin has housings which are conpatible. According to
the Vendor B data, the FSP-85 unit would be suitable for this
application with a nunber 2 bag.

Conparison to Cartridge Filter Design

The bag filter requires only one bag as opposed to the 18
cartridge filters required to treat the same waste stream This
significantly reduces di sposal cost when a bag filter is used
versus cartridge filters.

The bag filter operates at nearly 90 tinmes the hydraulic |oading
rate for the sanme throughput.

One additional consideration is that provisions could made to

clean the bag filter for reuse and that systens are available in
fl ow ates beyond the scope of this docunent.
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General Chemical Resistance
Material Resistance Max Permissible
Temp (Water)
Constant | Short
Term
Polyvinyl Chloride Resistance to most solutions of 60C 60C
(PVC, UPVC) acids, akalis, and salts and 140F 140F
organic compounds miscible with
water. Not resistant to aromatic
and chlorinated hydrocarbons.
Chlorinated Polyvinyl Can be used similarly to PVC but 90C 110C
Chloride (CPVC) at increased temperatures. 195F 230F
Polypropylene (PP) Resistant to water solutions of 60C 80C
acids, alkalis, and salts, as well as 140F 175F
to large number of organic
solvents. Unsuitable for
concentrated oxidizing acids,

Polyvinylidéne (PVDF) | Resistant to acids, solutions of 90C 110C
salts, aliphatic, ,aromatic and 195F 130F
chiorinated hydrocarbons,
alcohols, and halogens.

Conditionally suitable for
ketones, esters, ethers, organic
bases, and alkaline solutions.
Polytetrafluroethyiene Resistant to all chemicals listed 140C 150C
(PTFE) in the chart. 285F 300F
Nitrile Rubber Good resistance to oil and 90C 120C
(Buna-N) gasoline. Unsuitable for 195F 250F
oxidizing agents.
Butyl Rubber Good resistance to ozone and 9%0C 120C
Ethylene Propylene weather. Especially suitable for 195F 250F
Rubber aggressive chemicals. Unsuitable
(EPDM, EPR) for oils and fats.
Chloroprene Rubber Chemical resistance very similar 80C 110C
(Neoprene ®) to that of PVC and between that 175F 230F
of Nitrile and Butyl rubber.
Fluorine Rubber The best chemical resistance to 150C 200C
(Viton @) solvents of all elastomers. 300F 390F
TABLE C-1. VENDOR A — GENERAL CHEMICAL RESISTANCE.
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| CHEMICAL TEMPERATURE | CHEMICAL TEMPERATURE
70F 100 F 140 F 180 F| 70F 100F 140 F 180
21C 88C 80C 82C 21C s8C 80C 82C

Acetaienyde ] R NR NR | Ammnonm Lgud A R NR NR
Acetamice R NA NA NA Anmonsam, Acetste R NR NR NAR
Acstc Acid. 10% R R R A Ammonmum Bilucnoe R R R NA
Acetic Acid, 20% R R R R Armsmorum Bisulfide NA NA NA NA
Aostc Acxd. S0% A R A R Ammonssn Carbonate R R A R
Acstie Acid, 80% R R R R Armmonium Chioride R R R R
Aosti Acid, Glacial R R NR NR Ammonsum Dichromazs NA NA NA NA
Acetic Anhyaride R A R A Armrmonsum Fluoride. 10% R R R NA
Acsxone R NR NR NR Ammornsumn Fluonde, 29% R NA NA NA
Acetordrie NA NA NA NA Ammonsum Hydroxde R R R R
Acstophenons R A NR NR Ammonsum Metaphosphate R R R NA
Acetyl Chioride NR NR NA NR Ammonisn Nirsts ] R R R
Acetyl Nitrie NA NA NA NA Ammonium Persuiphats R R R R
Acetynne R NA NA NA Ammonsum Phosphate R R R R
Actytic Emuisions R R R NA Ammonum Sultate ] A R R
Acrywontnie R NR NR NR Ammonum Sulfide R R R NA
Agipic 10S Acid R NR NR NR Ammonsumn Thiocyanate R R R NA
Alconol. Allyt R NA NA NA Amyt Acemte NR NR NR NR
Aleonol. Aryt R R R R Amyl Chionde NR NR NR NR
Alcohol, Senzyl R R R NA Anitine L] R R R
Alcohot, Butyl, Primary A R R A Aniline Chicronydrats NR NR NR NR
Aleohol, Butyl, Seconasry R R R NA Aniline Dyes R R R R
Alconol, Diacetone R NR NR NR Aniline Myarochloride NR NR NR NR
Alconol, Ethwi R R R A Amnragqunone NR NR NR NR
Alconhot, Hexyl R R NA NA Anthraguinone Sulfonic Acid NR NR  NR  NR
Aleohol, isoprapyt R R R NR Antimony Trichioride R R R R
Alcoho, Methyt R R R R Appie Jice R R A R
Alcohol, Propargyt NR NR NR NR Agua Regia R NR NR NR
Alcohol, Propyt R R R R Arsenic Acid NR NR NR NR
Altyl Chionde R NA NA NA Aryl Sutforue Acid NA NA NA NA
Aum R A R A | Aschattiqud NA NA NA NA
Alum, Ammonum R R R NA || Sanum Carbonate R R R R
Alum, Chrome R R R NA | Banum Chionde R R R R
Alum, Potassum R R R NA ([ Banum Hydrste NA NA NA NA
Alurrenum Chionde R A R R | BanumHysroxde R R R R
Alurmenum Fluonae R A R R Barium Nitrate NA NA NA NA
Alurmenum Hydroxade R A R R Banum Suifate R R R NA
Alumenum Nitrate R R R R Banum Sulfide R R R NA
Alummnum Oxychionde R R NA NA Beer R R R R
Alurrenum Suitate R R R R || BeetSugar Liguors R R R R
Ammona, Aus., 10% R R R R | Bentadenyde,. 10% R NR NR NR

‘Ammonia, Gag 224 _Seumdenvoespovetow 3 NA_NA__NA )

R = Recommended for use.

NR = Not recommended for use.
NA = No avaiable test data. User snouid run test pnor to use.

TABLE C-2. VENDOR B - CHEMICAL RECOMMENDATIONS.
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APPLICATIONS
For uss as a fina! filter in industrial spplications or as & pre-filter in membrane filraticn Systems
Absoiuts ratings can be obtained under specified conditions
OPERATING CHARACTERISTICS
Water Flow Rate - See Charts Cartridges pass USP X1 Class V1
Maximum Operating Temperature - 175F Plastic Tewa, s well o, testa for
Mmdmum Differential Pressure - 100psi cyweoxicity, bemalysls, and pyrogenicity
Noam The d to builovad 10 be ruitabl % rusy vary undor Afferert Aftration

mmmhrd-ubwmnmumu.m.
VATEER FLOW EATE/DIFFERENTIAL FRESSURE

Geansere 10 X/E BOmes Coreritges
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g l |
g I | t | -
3 , | | Jl/ | /

o j / ,A/‘_‘.,/

e A

l I !

o - —
=) ' = s - e -

Q
»
-

PLOW RATE - R4 ~
[~} O .t . Burn -3 (-2 L] - O. @ *x O.lury

WATER FLOW RATE/DIFFERENTIAL PRESSURE

Deanesera 10° XL/E Gomen Coarsmags

2 e | i :
X | F
&

- | 1%
A

| =
|

—

|
(- B l
|

a 1.Oum - B.Oum ° B.0uem a WO.Oum

FIGURE C-3. VENDOR B — OPERATING CHARACTERISTICS.
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PLEATED CARTRIDGE FILTERS

CARTRIDGE CONFIGURATIONS

DOE Flat Gasket Standard Seal
Internal -020 O-ring seal

External -222 O-ring seal

External -222 O-ring seal, Bayonet Base
External -226 O-ring seal

External -226 O-ring seal, Bayonet Base

SPECIFICATIONS

Dimensions:
2.77 inches outside diameter
1 inch core diameter
Lengths: 10, 20, 30, 40 inches

Effective Filtration Area:
10 inch - 5 square feet
20 inch - 11 square feet
30 inch - 16 square feet
40 inch - 22 square feet

Micron Ratings
10.0, 5.0, 3.0, 1.0, 0.8, 0.6, 0.4, 0.2, 0.1
Liquid nominal ratings

FIGURE C-4. VENDOR A — PLEATED CARTRIDGE FILTERS.
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Instructions for Using Nomograph

To calculate the pressure drop across a 10-inch cartridge :or a fiuid of @ known viSCosity:

1. Draw a line from the desired flow rate through the second line crosses the Differential Pressure
the Viscostty line and extend it to the Index line.  line is the critical value. For multi-cantridge
systems. multiply the Flow Rate in nomograph
2. Draw a second line from the point where the first by the equivalent numbar of 10-inch cartridges

line intersects the index Line to the Micron in use.
Rating number of the cartridge. The point where
Absoiute Diffsrential
Flow Rate Viscosity index Pressure Micron
gpm (LPM) (Centipose) Line (psid) Rating
0.5 —
(9 300
. 200
! 150 —
07 -
26) | '32 _1
| $0— 3
1.0 _l' 50 =
28 0= v bt 5
i 20—
15 ==
10 ~ b
1 75 —1 5 —
4 =
| 50— 3 —
|
20 _! 30— 2 —
(78) | o,; — 10
0.7 — ]
83= 20
10— i Ml 30—
30 _ ! : ‘ 507
{114) | ! . | 78 —
I | ’
40 _ |
(15.1)
50 _
(18.9)
i
t
70
(26.5) |
!
100 _J
(37.9)

FIGURE C-5. VENDOR C — NOMOGRAPH FOR AQUEOUS FLUIDS.
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CARTRIDGE FILTER HOUSINGS

Utilizes 10 to 40 inch cartridge filters.
Flow rate capacities:

6 EFC - up to 60 gpm

12 EFC - up to 120 gpm
18 EFC - up to 180 gpm
24 EFC - up to 240 gpm

SPECIFICATIONS

1.

2.

Vessels are designed to meet and/or exceed ASME CODE, Section X and conform
to California Barclays Code. i

Operating Conditions:

(a)  Pressure: 150 psi

(b)  Temperature: 150 F

(c) Fluids with a pH of 2-13.

Each housing is pressure tested at 300 psi.

The vessel barrel is fabricated using Dow Derakane 41145, a flexible, fatigue
resistant vinylester.

All wetted materials meet the requirements of FDA CFR Title 21.

Vent connection is standard on all housing.

STANDARD SERIES

6 EFC - 10 inch cartridge filter
120 EFC - 20 inch cartridge filter
18 EFC - 30 inch cartridge filter
24 EFC - 40 inch cartridge filter

2 inch NPT Inlet/Outlet

Buna O-ring Seals

Anodized Aluminum/300ss Series
Externals

FIGURE C-3. VENDOR A — CARTRIDGE FILTER HOUSING.
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FILTER BAGS
PECG-potyester/cotton 1,3
PEIF-polysster inserted 1, 3,5, 140, 15, 28, 5Q,
75, 100, 200
PENF-polyester 5, 1Q, 15, 25, 5Q, 75,
inon-inserted 100
PEIG-polyester inserted 1,3,5, 10,15, 25, 80,
glazed 75, 104, 200
PENG-polyester 5, 10, 15, 25, §Q, 75,
non-inserted glazed 100
V-rayon-viscose fel 3,5,1015,25
TFE-~tefion felt 1Q, 25, 50
IN=nyion felt 5, 10, 25, 50, 100
POIF-potypropylene 1, 3,5, 10, 25, 50, 100
inserted
POIG-polypropyiene 1, 3, 5, 1Q, 25, 50, 100
inserted glazed
PONG~polypropylene 5, 10, 25, 50, 100
non-inserted glazed
POMF-polypropylene 2A, 10A, 25A, 0A
micro-fiber
HT-nylon nomex feit 5, 10, 25, 50, 100
PEM-polyester multifila- 75, 100, 125, 150, 200,
ment mesh 250, 4Q4q, 6QQ, 800
PEMO-polyester mono- 5, 10, 25, 50, 75, 100,
filament mesh 150, 2040, 250, 400Q,
(special order) 680Q, 8Qa
NM-nylon multifilament 100,150, 80Q
mesh
MNO-nyion monofila- 5, 10, 25, 35, 50, 65,
ment mash 75, 9Q, 100, 125, 150,
175, 20Q, 250, 300,
404, 600Q, 80Q
PMO-polypropylene 25Q, 300, 400,
monofilament mesh 600, 800
S-saran monofilament 3040, 644, 80a
mesh
TABLE C—4. VENDOR A — BAG MEDIA AND MICRON RATINGS.
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FILTER BAGS
3:Bag Cover: --j4-8ag Sizs Numoer
P=piain (no cover) 1~ #1 size Dag
PEM-potyester muiti- 2- #2 size bag
filament cover 3~ #3 size bag
G-fiber free finish 4 #4 gize bag
NMO-nyion monofila- S5- #8 size bag
ment cover 6= #6 size bag
NM-nylon muitifila- 7= #7 size bag
ment cover 8- #8 size bag
Carex-spun bonded 9- #9 size bag
nyion
M=muslin cover
§ Bag Design 8 Suffix
P-Polyloc SS
S- metal retaining 316 ssring
ring-snap cotllar design pVvC
PC-1-fits #1 cuno PVC coated ring
housing R
PC-2-fits #2 cuno reverse coilar
housing ™
CO-fits Commercial tripple needle seam
fiter housing A
AP-fits Ronnigen- adapter head
Petter nousing AUTO
RP-P=~Plastic ingide seams
ring for above CH
corton handle
L
[ole]eX ]

TABLE C—-5. VENDOR A — BAG COVER AND DESIGN DATA.
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1A N L

0.5/.08 1.04.09 5.0/.46 2.8/.23
371.4 .8712.8 $.3/20.1 2593
4/10.2 4/10.2 nre 7n7.8
V28 15/38.1 32.5/82.6 | 15.78/40.0
FSP-20 FSP-38 FS-90PVC | FS-B0PVC

FS-20 F8-38

FIGURE C-8. VENDOR B — BAG HYDRAULIC AND GENERAL DATA.
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SPECIFICATIONS
Model No. of Bag Sire | Surface area | Surface area Inlet and | Max. flow
No. | Filter Bags No. per bag, ft. | per filter, .2 | Outlet Size | rate, GPM
1 1 1 20 2.0 1* thry 4°
‘2 1 2 44 4.4 1* thru 4" 200

« Standard 2° inlet & outlet

« Specific locations and sizes up to 4* available on request

* 4 standard styles

+ Stock vessels available in:

1

Carbon steel

2. 304 stainless steel

+ 316 stainless steel and electroless nickel plated carbon steel vessels available on request

+ Standard 150 or 300 PSI ASME code stamp (meets OSHA requirements) or customer
specification

« Filter bags available rated 1 to 1500 microns

« Gasket materials include Buna N, Neoprene, EPR, Viton, Teflon

ADDITIONAL FEATURES

+ Single gasket seal

*+ Positive bag sealing

» Heavy-duty baskets (standard)
+ Can be supplied with steam jackets, extra-length legs and corrosion allowance

+ Mesh lined baskets available for straining applications

FIGURE C-9. VENDOR B — SINGLE BAG FILTER VESSELS.
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